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ABSTRACT: 

PURPOSE: To ignite air- fuel mixture in a reliable manner with a 
low energy, 

by causing dielectric breakdown of mixture by a first pulse laser, 

and emitting 

at least one pulse laser subsequently. 

CONSTITUTION: A laser oscillator 3 produces laser oscillation in 
response to 

an output signal of an ignition controlling circuit 2 which consists 
of an 

ignition timing calculating circuit 21 for calculating the ignition 
timing 
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through detection of conditions of engine operation and a laser 
controlling 

circuit 22 for controlling the laser oscillation synchronously with 
the 

ignition timing • Laser beams 6a controlled into parallel beams by a 
beam 

expander 4 form a focus F in a coanbustion chamber by means of a 
condensing lens 

51. Here, laser beams are emitted at least twice. That is, 

dielectric 

breakdown of mixture is caused by a first shot of laser beams having 

a high ' ' 

energy density, thus producing a high- temperature and high-density 
plasma ' 

serving as pilot fire for igniting ambient mixture. Then, a second 
shots: of 

laser beams havin g a low energy density is given and its e nergy is 
absorbed by 

the previously produced plasma, so that mixture can be ignited in a 

reliable ' ' ■ — 

manri&r . 
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